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Information Asymmetry and Performance Tilting in Hospitals:
A National Empirical Sudy

Objective: To test the performance tilting hypothesis using information asymiidjryithin
the community oriented activities of prospective payment system (PP Shahsspi
Data Sources: American Hospital Association (AHA) Annual Survey Database and Mezlic
Cost Report from the Centers for Medicare and Medicaid Services both in ésc&000;
Health maintenance organization (HMO) penetration from the Area Resalgice F
Sudy Design: A cross-sectional analysis was performed, using a national sample of 3,162 PPS
hospitals merged from the AHA data set and Medicare profit data. The individpébhesrves
as the unit of empirical analysis. General linear model, multiple and logagtiessions are
utilized to examine the association between IA and hospital performancatordi
Principal Findings: A positive relationship between IA and Medicare profit margins was found.
Higher IA was associated with decreased likelihood that the hospital wpold having a long-
term plan for the health of its host community, and with increased likelihood ofparfoe
tilting.
Conclusion: Information asymmetry offers hospitals an advantageous position in achpegfitg
maximization. The study also documented the presence of performancebijitieglth care
management. Whether increased information demands from a society aecusi@ignificant

disclosure will reduce this agency problem is not yet clear.

Author Keywords: Information asymmetry; Asymmetric information; Camity orientation;

Performance tilting; Medicare profit margin
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INTRODUCTION
Information Asymmetry in Health Care

Markets for health care services contain significant degrees ofhastyim information
and agency relationships (Arrow, 1963; Culyer, 1989; Labelle et al., 1994; Mooney, 1994). One
important source of imperfect information is the asymmetry of informatidre#ists between
the consumer—user of health care (the patient) and the provider—supplier ofdl{ttecar
physician or hospital) (O'Neill and Largey, 1998). This asymmetry refatide user’s inability
to accurately assess need for care, or what would constitute appropriateprimrishat need
relative to the provider. Such asymmetry can give rise to an agency reélggibesveen the
provider and purchaser of care where the former acts as the latter’snagetermining what the
purchaser’s demand would be. A failed agency relationship exists when thetlagémath care
provider) fails to identify patient's demands and provide care that reflegiatieat’s interests.

Information asymmetry (lA) is sometimes referred to as informatiajuidey, or
incomplete, or imperfect information. WHO (World Health Organization, 2001) defiredthe
difference in the amount of information available to the various parties to adtianswhich
does not place them on equal footing to strike a deal. Derived from several additimrtab e
(Evans, 1984; Nyathi, 2002; WebFinance, 2003), information asymmetry in this paper is
conceptually defined as a phenomenon in which the amount of relative information with regar
to health service quality, demand, and cost is unevenly distributed between hegfttocaler
and consumer. Three principal types of health and health care related irdararati
asymmetrically distributed among the three principal parties, providersgiasurd potential

patients. They consist of price (provider’s cost) information asymn{i@&yraja, 2000), quality
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information asymmetry (Jin, 2002; Jin, 2003; Azoulay-Schwartz et al., 2004), and demand

information asymmetry (Evans, 1984; O'Neill and Largey, 1998; Chou, 2002).

©CoO~NOUTA,WNPE

Pervasive asymmetry of information exists between providers and users bfdaealas
a commodity (Akerlof et al., 2001), in terms of the paradigms of behavioral aapsiopriate
13 to its study, as well as the institutional characteristics which surroundrg®gdenent and
15 delivery. Also, an environment that is technically complex, surrounded by muchaimseand
18 which contains information asymmetry enhances the mystique of the mediealswoil and
20 often leaves the user confused and perplexed (McKee and Healy, 2000).
Nichols (1998) provided three examples of asymmetries as they pertain to health ca
25 between enrollees and insurers, between providers and insurers, and between mviders
27 patients. Based on Nichols’s (1998) and Mooney’s (1994) theories and other siregaches
findings, a hypothetical model of the interactions involved with the three mainoipantis in the
32 health services market, as well as the relative distributions of informatiwedrethose
34 participants, is visualized in Figure 1. In the pictorial model, the head of aniadivates the
side where most of the information tends to reside and the tail of an arrow indicates
39 comparatively low related information. For instance, providers tend to withholdesenadity
41 and cost information without ascertaining patients’ demands due to high transadson cos
a4 Further, the model implies that asymmetric information distributions amonfgrée
46 participants of health care services place health service providers in argdoaistposition,
while putting patients and insurers at a disadvantage. Purchasers of instgaaise anable to
51 ascertain whether the prices charged by insurers for their serviceetaibcation) are fair.
53 Further, insurers use their market power to extract significant discoumspfaviders.

Impacts of Information Asymmetry
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Effects of information asymmetry in health care include adverse seléBasn and
Chau, 1999; Frank et al., 2000; Constantiou and Courcoubetis, 2001), moral hazard (Mocan,
2001), market failure (The World Bank Group, 2004), decreased quality of catte (9@9;
Fishman and Simhon, 2000; Albrecht et al., 2002; Chou, 2002), increased utilization (Labelle et
al., 1994; Grytten and Sorensen, 2001; Chou, 2002), and organizational structure change
(Hennessy, 1996; Competition Commission, 2000; Tropeano, 2001). The present paper focuses
on profit margin and performance tilting; rationales are discussed below.

Asymmetric information may cause increased prices of health se(fdedsraja, 2000),
because it can bestow market power on the holder of superior information and permit the
charging of monopoly prices. Symmetry of information between market partigaat
component of efficient market prices. As information asymmetries iregsrea@e consumers
determine that they are being overcharged, increasing the loss of socfast {@wmons and
Thatcher, 1997). Evidence suggests that when product quality is unobservable (quality
information asymmetry exists) before purchase, the equilibrium price magffieiently high
in order to signal high quality. For example, nonprofit organizations can credilsbedbaver
prices than for-profit organizations (Chillemi and Gui, 1991). Further detractngthe
information value of price, when the fraction of informed consumers in the market es;réees
high-price/low-quality firm type exploits the uninformed by mimicking thenkagality firm’s
price, while providing low quality (Albrecht et al., 2002). In another article, &feh (McLaren,
1999) argued that most forms of advertising, to some degree, rely on informationetsym
HMOs have been found to reduce the amount of quality information they disclose in dompetit
markets (Jin, 2003), suggesting that they perceive advantage in information agymmet

theoretical and empirical link among a response to incomplete information arey ggeblems,

4
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competition, and ownership had been established for hospital markets (Dranove and White,

1994), for which some support is noted (Ellis and McGuire, 1996).

©CoO~NOUTA,WNPE

Community Orientation and Hospitals

The Declaration of AlIma-Ata of the 1978 International Conference on PrimaithHe
13 Care concluded that people throughout the world had very little control over their oty heal
15 care and that emphasis should be placed on attaining health through a response from the
18 community to their health problems (World Health Organization, 2003). Fourteen siates ha
20 passed laws, regulations, or guidelines that related to community benefdis,nehtprofit
hospitals are required to document in return for their tax-exempt status ¢tegsAProject,
25 2005). Some evidence exists that American community hospitals do undertakecto refle
27 community interests, as well as organizational interests, in their plamwfiging community
orientation as the generation, dissemination, and use of information regardinyitte aea
32 (Proenca et al., 2000), Proenca and colleagues conclude that American hoapédlecome
34 more community-oriented as a strategic response to environmental presswegekihealth
care providers may still have some level of market power with which to dssieihfluence on
39 both consumer demand and health service utilization.
41 Managerial Myopia and Performance Tilting
a4 Myopic behavior refers to forces that lead firms to adopt short-term pexgsecti
46 performance tilting, a subject of the present paper, is the intentional favoong gbal over
another. Both may occur when information is imperfectly distributed. Chemmanuiaaitd R
51 (1998) developed a model of corporate myopia in which the interaction between asymmetric
53 information and short-term trading by equity holders induces firms to undertakéeshort-

efforts, rather than long-term projects that are intrinsically more vaultareover, managers
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might often be criticized for paying too much attention to a short-term plan wiemasries in
information between shareholder and manager exist (Zeckhauser and Pound, 1990). Other
sources of corporate myopia, identified in the accounting, finance, and manag&srentd,
include ownership, executive tenure, decision-making horizons, multi-tasking, andnsatnme
schemes and incentives (Holmstrom and Milgrom, 1991; Beldona, 1995; Lambert, 2001,
Eggleston, 2005).

Empirical results suggest that hospital managements may also exhibit mywgitobe
favoring a short-term over a long-term goal. Assessment of community health ingemitant
for projecting future products, has been found to be less common among for-profit kospital
(Becker and Potter, 2002). Similarly, hospitals with strong out-of-state/éiesless likely to
report quality and/or cost data to their local communities (Becker and Potter, [RO8&3h case,
the authors conclude that responsible behaviors are lessened by the profit ntbtack &f
strong local affiliations.

The concept of performance tilting (Zeckhauser and Pound, 1990) is also relevant to
analysis of the management of healthcare institutions. When asymmetngsnmation
between shareholder and manager exist, a manager or provider intent on demorstdiangst
performing ably will tilt performance by fostering A, an immediatesugable outcome, at the
expense of B, a more long-term goal. For example, A might be income;B Ib@i@mployee
training. Performance tilting by management, as well as information asygpmay reduce the
efficiency and effectiveness of the health services market.

Competitive markets, explicit performance measures, and incentive compeasation
hypothesized sources of tilting in industry (Grossman and Hoskisson, 1998; Madorran Garcia

and de Val Pardo, 2004). A key question is whether performance tilting is presennyéhe
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non-profit hospital sector. The nature of Chief Executive Officer (CEO) posiiggests

motivation for performance tilting. A survey of hospital CEOs found that the emaduaiteria

most frequently reported used in assessing their performance wastiatjdoceancial, physical,

and human resources” (93%) (American College of Healthcare Executives, 2002¢aRy all
CEOs, performance assessment was reflected in their salary and/or3#$)sempirical

evidence suggests that poor financial performance is associated with CEOnt(Ehdeeburg et

al., 2004). Hospital CEO turnover is significant, averaging 14.6% across the 2001-2005 period
(Evans, 2006). The median tenure of a hospital CEO is 3.6 years, and between a thirdfand a hal
of CEO turnover is involuntary (Khaliq et al., 2006). Developing a long-term plan for
community health entails working with community agencies responsible fdh luzaa,
collaborating with other providers, meeting with consumers, and other time-coigsactivities

that offer no immediate return, although these activities may build brand reco@mtl

community goodwill. Facing the tension between long-term strategy and annuatieva

criteria tied to financial performance, and recognizing the possibflityrced departure, a CEO
may focus on maximizing short-term profitability at the expense of atknngplan for

community health.

Summary

Information asymmetry exists in the provision of health care because oficliasies in
the health care system. Under the uncertainty condition, in which information seeostly,
patients, who have difficulty obtaining health service quality and cost infamatre in a
disadvantageous position. Uninformed patients have to rely on delegating health $ervices

health care providers as their (imperfect) agents. In delivering heedthhospitals may hold or
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©CoO~NOUTA,WNPE

Health Economics Page 8 of 38

conceal their quality and cost information and may not collect and communioatel @nd
health information to specify what would constitute appropriate provision for neeceof car
relative to patients, because information sharing and acquisition is a tramsast in which
some hospitals may not choose to invest. Thus, it is likely that information asynpmmtides
hospitals with an informational advantage over the consumer and market power tthdirect
health service and to raise the hospital income by internal management. Besgaaseetric
information leaves open the possibility of the profit-maximizing (exploitapvevider behavior
(Newhouse, 1988; Challen, 2000; Ernst, 2003; Azoulay-Schwartz et al., 2004), the effects of
information asymmetry in health care can be observed in higher profit, lack oftetanglan
of improving community health, and performance tilting.
Purpose of the Sudy

Few previous studies have empirically explored the effects of informatyomastry on
hospital performance using national data. The goal of the present study i#ify itie
relationships between information asymmetry and three important aspaospdhl
management: hospital profitability, the generation of a long term plans for impi@amgunity
health, and performance tilting. The first two aspects are linked to adesary and
transactional cost analysis, and the third to the performance tilting hypotftesigurposes of
this study are:

1. To explore the components, structure, and magnitude of information asymmetry

between hospitals and their communities.

2. To differentiate hospitals with high information asymmetry from hospitaitslow

information asymmetry, and then:

3. To identify the effect of information asymmetry on hospitals’ profitability

http://mc.manuscr?ptcentral.com/hec



Page 9 of 38

©CoO~NOUTA,WNPE

Health Economics

4. To specify the relationship between information asymmetry and lomgetan for
improving community health, and finally and principally,
5. To examine the relationship between information asymmetry and perfortitmnge

in hospitals nationwide.

METHOD
Hypotheses and Research Design

It is hypothesized that, after controlling for the effects of relevant labspitl market
characteristics, when information asymmetry increases, Medicarerpersgins of the hospitals
will increase, and the likelihood that a hospital will display performanosgtivill also increase.
These hypotheses are tested in a cross sectional design, analyzing ha$pitahpee data
from Fiscal Year 2000.
Data Set

Data are drawn from three sources: the Annual Survey Database (AF3Bal-Year
2000 from the American Hospital Association (AHA), the Area ResouregARF) from the
Health Resources and Services Administration, and the Inpatient MelrcditeMargins
(IMPM) - Fiscal Year 2000 from the Centers for Medicare and Medicaucgs (CMS), which
are derived from the Hospital Cost Report (CMS-2552-96) of the Healthcare Provitler Cos
Reporting Information System (HCRIS).

Hospitals that do not participate in the Medicare, including long-term chediligation,
children, psychiatric, and rural critical access hospitals, were extftmla the analysis, as
profit margins are not calculated for such facilities. After excludingP®8 hospitals, 4,631

sample hospitals with IMPM information were retained in the study dataieesd,631 IMPM
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hospitals were then merged with the ASDB. Data merge was based on seviaaligishg data
fields. The matching process was successful for 3,162 hospitals, which correspe8@8% of
the IMPM hospital population and is large enough to represent its universe. Theamatysis
is the individual hospital of the United States. The universe of the studyNsRM hospitals in
the US.
Dependent variables

Reflecting the existing literature (Marlin et al., 1999; Stensland et al.; 2008is and

Forgione, 2005), the current study uses Medicare profit maggihe principal dependent

variable for hospital profitability. Medicare is the single largest msehof hospital services
and accounted for 34 percent of weighted national discharges in 1998 and 37 percent in 2005
(Department of Health and Human Services, 2002; Agency for Healthcare dResmeduQuality,
2005). The reliability and validity of Medicare profit margin had been astemse the measure
characterizes Medicare's contribution to hospital financial position (E4@24). Under PPS,
all Medicare inpatient providers must submit uniform cost reports, assuringdahatpta will

be comparable across all participating hospitals. The research adoptsriteef Medicare
profit margins from the Medicare Payment Advisory Commission (MedPAGQ)rmpute the
margins. MedPAC computes Medicare profit margins by subtracting totdluesable Medicare
costs from total Medicare revenue, and then dividing that difference by todatdvie revenue
(Cowles and Muse, 2003). This variable acts as a proxy for the overall pierfitadion of a
health care provider, because it is both readily available and calculated usorghnungthods.
Medicare profit margin is a continuous variable.

Long-term plarwas defined as the presence or absence of a long-term plan for

community health within the hospital. Hospitals have been urged to make a long-term

0
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community commitment in the face of short-term trend and opportunities (Seay, 20@%), whi
could be caused by information asymmetry and cost containment. Several ietiestisive

emphasized on the importance of a hospital’'s long-term plan and its predictableutiomtiio

©CoO~NOUTA,WNPE

the community health (Fielding et al., 1999; Ghali, 2004; Ito, 2004). To measure whether a
13 hospital has a long-term plan for improving the health of its community, the stuglgelte

15 reported hospital responses to the AHA survey (question D.2). Presence of arnoptateis a
18 nominal variable, coded dichotomously.

20 Performance tiltingmplies that one goal will be sacrificed in order to meet another, and

thus must be studied using a combination of outcomes. Specifically, the study bigasthieat

25 hospital administrators will sacrifice having a long term plan that addresesemunity health in
27 order to generate immediate profits for the hospital. A new variable, perfoenifting, was
created by combining Medicare profit margin and long-term plan for individual higspita

32 Additional sensitivity and specificity estimations had been conducted to cdrestiok between
34 high short-term profitability and the absence of a long-term plan. Perforniliingeis coded as
being present (1) if a hospital has Medicare profit margin that is higher thgoaiite 75

39 percentile and no long-term plan; Absent (0), otherwise.

41 Independent variable

a4 Because information asymmetry is not directly observable, empinuoists rely on

46 proxy variables (Frech and Wooley, 1989; Clarke and Shastri, 2000). At present there is no
widely agreed upon proxy measure for information asymmetry betweendi@spltpatient. To
51 approximate an information asymmetry measure, this research uses thesaodive questions
53 under the Community Orientation section within the 2000 AHA Annual Survey Health Form,

which relates to reported sharing of quality, demand, or cost information.

1
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Why could selected answers on the Community Orientation section be adopted as proxy
measures of information asymmetry, rather than the original definitiormaarty orientation?
First, as defined by Proenca, Rosko, and Zinn (200), community orientation is thdigenera
dissemination, and use of “community intelligence” - health service need alitgl oppdarmation.
Intelligence and its distribution across participants to a negotiation is tneleonent of
information asymmetry. Next, only selected items from the “community atient section are
used. The questions selected pertain to service demand, quality, and cost information, whi
match the components of information asymmetry in the literature review. Thguiagtions
selected as proxies for information asymmetry are as follows (item ndrobethe AHA survey
in parentheses):

e Does the hospital work with other providers, public agencies or community

representatives to conduct a health status assessment of the community? (D.4.)
e Does your hospital use health status indicators to design new services or modify
existing services? (D.5.)

e Does your hospital work with other local providers, public agencies, or community
representatives to develop a written assessment of the appropriate dapdegith
services in the community? (D.6.a.)

e Does the hospital work with other providers to collect, track and communicate
clinical and health information across cooperating organizations? (D.7.)

e Does the hospital, alone or with others, disseminate reports to the community on the
guality and costs of health care services? (D.8.)

The information asymmetry variable is the sum of the preceding five meamnde

defined on a continuous scale of 0 to 5 where 0 indicates minimal information asyrante&

2
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presents a maximum information asymmetry. The scale shows acceptiahlidity/internal

consistency (Cronbach’s alpha = 0}7&hd is considered as an information sharing and

©CoO~NOUTA,WNPE

acquisition attitude in a hospital and as an IA proxy, based on normative expeetatlons
empirical evidence in which information sharing and acquisition reduces irffomasymmetry
13 (Kim and Verrecchia, 1991, Li and Balachandran, 1997; Bernardo and Judd, 2000).

15 Other Related Factors

18 All analyses control for profit versus not-for-profit status of the hospitabrEtieally,

20 nonprofit organizations, due to attenuation of property interests, provide better gliaétyice
than do the for-profits when asymmetric information exists. To examine how dwnstatus
25 under asymmetric information affects the quality of care, Chou (2002) usedityada

27 measure for quality of care in nursing home. Nonprofit nursing homes were found to bersuper
in mortality and other adverse health outcomes when the residents had asymioetnation.
32 Another empirical study reported that, in the presence of asymmetric ininpatn-

34 governmental organizations have the institutional capacity to deliver high qualitly bare
(Leonard, 2002). Nonprofit hospitals may provide protection against asymmetriaation

39 relative to their for-profit counterparts (Mark, 1999). Profit or not for profit statagongly

41 associated with hospital profitability, regardless of information asymyraenditions (Younis et
a4 al., 2003; Horwitz, 2005; Chakravarty et al., 2006).

46 Other characteristics of the hospital and community are held equal in matgvari
analysis. Bed size is held constant, as a positive relationship between bexdl $insgital

51 profitability had been identified (Kim et al., 2002). Location (rural versus urban gaantyed

55 ! Cronbach’s alpha is a measure of the internalismry of a scale, that is, of the degree to whithems are
56 inter-correlated and thus appear to be addressagame underlying concept. Values above 0.7 arerghty
57 considered acceptable (Bland and Altman, 1997).

3
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because most rural hospitals do not experience direct local competition (AsuborensgaRd
Bae, 1999). Additional hospital characteristics include service type, pdrygiayment
arrangements, number of staff physicians, insurance products accepted, and tivadtbepital
is independent or part of a larger group of hospitals (Younis et al., 2003; Younis and Forgione
2005). All measures are drawn from the AHA data set, limiting the anébyse&tegories rather
than absolute values for certain variables (bed size, MSA size). In additicategerized
number of staff physicians, as the raw distribution was considerably skewegytém
normality and reduce the potential for systematic bias in multiple segneanalyses (Osbourne
and Waters, 2002). Community and market factors in the analysis include sizeahthearaty
in which the hospital is located, whether the hospital falls in a state with cotgrbanefit laws,
and whether the hospital experiences significant competition in its madamapedition was
coded “high” if two or more hospitals were located within the same Zip Code; atleefaiw.”
HMO penetration rate was added in the models to better characterize hospigatma
Satistical Analysis

The SAS statistical package was used to analyze the data and recodesviériable
necessary. All tests used in the study were based on an alpha value of 0.03aliktieals

procedures were followed: univariate, bivariate analysis, and multiveggtession analysis.

RESULTS
Description of Sudy Sample

The original number of IMPM hospitals in the sample was 3,162. Outliers were ieléntifi
using the cutpoint -3009%rofit margin (n = 19). After deletion of outliers, 3,143 observations

remained and the profit range was -291.3% to 67.5%.

4
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Of the 3,143 PPS hospitals, more than two thirds (77.9%) were JCAHO accredited, and
about one in six (16.7%) had a medical school affiliation. PPS hospitals were mosttfseque

non-profit (87.75%), general hospitals (98.6%), located in a metropolitan area (51.6%), and

©CoO~NOUTA,WNPE

averaged 168 beds (Mean=168.4, SD= 175.4) and 14 full-time equivalent staff physicians

13 (Mean=13.5, SD=60.2). Most were located in areas with low competition (79.2%) and without
15 community benefits laws (62.0%). The average HMO penetration rate was 19.0%.

18 The mean information asymmetry score of PPS hospitals was not high. The most

20 common information asymmetry score was 0, indicating the maximum amount ofiatifam
sharing. This score was recorded by 46.0% of hospitals (1,445). Only 5.47% of the hospitals
25 received the highest information asymmetry score, 5. The mean was 1.24, feogidgo 5,

27 with standard deviation 1.51.

Medicare profit margins showed a skewed distribution with a mean of 2.27%, range -
32 291.3% to 67.5%, and standard deviation of 23.37. Most PPS hospitals (77.06%) reported having
34 a long-term plan for improving the health of their communities.

Hospital and Market Characteristics and | nformation Asymmetry

39 In bivariate analysis, each of the twelve control variables for hospital atkétma

41 characteristics was associated with significant mean difference®imation asymmetry

a4 (P<0.0001 for all hospital characteristics; P=0.0039 for market competition; P=0.0247 for

46 community benefits laws; P<0.0001 for HMO penetration rate). On the whole, higher
information asymmetry was associated with hospitals that are for-ppadiadty treatment,

51 located in rural areas and in low competitive and low HMO-penetration markbtaitvi

53 community benefits laws, small scale, and independent (Table 1).

Hypothesis Testing

5
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Testing for effects on profit margins and the presence of a long-term plan used a
dichotomized measure of information asymmetry. When dichotomized, informatiomasrgy
was expressed as low (scale values 0~3) versus high (scale values of 4 astl §)efaffect of
information asymmetry on Medicare profit margins was te§latle 2). In multivariate analysis,
there was a significant mean difference in Medicare profit margins, 1.85Usw 99%,
between hospitals reporting low and high information asymmetry respectiely {est, P=
0.0192). On average, a high IA hospital will have 2.7 times the Medicare profitnsafg low
IA hospital. This result supports the hypothesis that information asymraetsgociated with
increased profit margins.

The second hypothesis was that high information asymmetry would be negatively
associated with the likelihood that a hospital would report having a long-term plae togdlth
of its community. After controlling for all other variables in the model, infailoneasymmetry
was a significant predictor of failure to report a long-term plan (Logisgoession, P<0.0001;
Table 3). For each 1-point increase in the information asymmetry score, tioe cfiaeporting
no long-term plan increased by 2.08 times, when holding constant the other variables in the
model. This matches the hypothesis.

Finally, it was hypothesized that management at institutions with high iniorma
asymmetry would display potential performance tilting. Performafioegtidefined as 2000
Medicare profits in the top quartile simultaneous with the absence of a long &rfiopthe
institution, was present in 5.57% of the hospitals. Performance tilting was mosbocnmng
hospitals that are for-profit, for specialty treatment, in areas thaithses rural or with 500,000
to 1,000,000 population, small scale, and independent (P<0.05). The results of logisticoregress

(Table 4) indicate that, after controlling for all other variables in the modetmation

6
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asymmetry was a significant predictor of performance tilting (P<0.06{iBpitals that have
increased information asymmetry were significantly associated wiithceeased likelihood of

reporting performance tilting. The results support the performance tilyipgthesis.

DISCUSSION
Information Asymmetry

Overall, hospital information asymmetry as measured in our study was not high, wi
only a small proportion of PPS hospitals (11.07%) reporting the highest level of atifmmm
asymmetry. Not-for-profit hospitals still dominate in the hospital secdigcussed earlier,
nonprofit organizations may provide better quality and lower price of serviecddharofits,
and may be less subject to competitive motivation (Chillemi and Gui, 1991; Mark, 1999; Chou,
2002; Horwitz, 2005; Chakravarty et al., 2006). In addition, managed care (HMO) pengtration
market competition, and the regulatory actions of public insurers (Medicaid¢céeimay
contribute to the reduction of information asymmetry in hospitals (Jin, 2003). Thus, a&w le
of information asymmetry across the whole market is not surprising.

For-profit hospitals were found to have a higher level of information asymmetry tha
non-profit hospitals in bivariate analysis (Table 1). Specialty hospitalsicdmtgner percentage
of for-profit hospitals than does the universe of studied hospitals (45.83% versus 12.25%), which
may explain why specialty hospitals have higher information asymmetry.

Market competition is known to reduce information asymmetry in HMOs (Jin, 2003).
Thus, it was not surprising to find that information asymmetry was higher fortélsspilow
competition than high competition markets, and in states without community bansfithian

where such laws are present. The negative relationship between HMO peEmedtatand

v
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information asymmetry (Table 1) suggests that local market competitiomlieaiate
information asymmetry, since hospitals voluntarily disclose quality irdam to differentiate
themselves from competitors (Jin, 2003). Effect sizes for competition and commemetyt b
laws were not large, suggesting that other influences also affect infemmdéclosure.
Management strategy can be a determinant of information asymmetry @stexic 2000; Tan
et al., 2003); hospital management may elect to withhold information compared to peer
institutions in the same market (Boyer et al., 2003).

In addition to for-profit hospitals, small hospitals, independent hospitals and rural
hospitals tended to have higher information asymmetry than their counteqrgeddspitals,
chain hospitals and urban hospitals. Small and rural hospitals, anblypos$ependent facilities,
may lack the financial and human resources needed for information acquisition ang. Shai
information development activities associated with quality assessmenbranauaity planning
place a burden on the hospital in terms of analytic personnel and expertiser Bistéllitions
may lack the internal infrastructure to use information effectively, antll€iulack the personnel
resources to participate in community-level planning activities. The thtie/ resources from
the hospital’s core function of individual patient care, which smaller institutiogdmanable
to spare. Rural hospital positions with regard to information sharing may be dyistze, as
such institutions are generally smaller than their urban peers. Howevamahest rural
facilities, critical access hospitals, were excluded from this sisaly is therefore possible that
the principal determinant of information asymmetry among rural hospitalkisl@ompetition.
Infor mation Asymmetry Effects and Relationships

Consistent with theory, hospitals that take a high information asymmetrg stéhc

regard to their community had higher profit margins than did hospitals with leweds of

8
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information asymmetry, hospital characteristics held equal (Table @)efféct size was similar
to that for profit versus non-profit status, also present in the model. Two markettehatias
associated with information asymmetry, competition and community benefgsvaase not
significantly associated with profit margin when information asymynegs also in the model.
HMO penetration rate, on the other hand, was positively correlated with profinmargigh
HMO-penetrated areas, hospitals may tend to adopt the product differentictiegysto cope
with competition and reach higher profitability (Jin, 2003). Since overall hospitalgtitify
was proved to decline as a result of the reduced reimbursement in the BalancedABudget
(Younis, 2006), the profit motive of hospital and its potential causes and effects wrerit m
attention.

Second, hospitals engaging in high information asymmetry were more likely tb repor
having no long term plan for improving the health of the community (Table 3). Since
development of a community health plan involves working and information sharing with othe
organizations, an inverse relationship between information asymmetry andtarlongan for
community health is logical. The absence of effects for local competition, aoitynbenefits
laws or HMO penetration rate, however, was surprising. Even though developnerg-téim
community health plan could be considered as a transaction cost burden, hospitals)chight fi
advantageous to voluntarily engage in such a practice to differentiate thesnsalgenpetitive
markets, build reputation, and discreetly advertise (Spence, 1973; Serour ants[2€K=!1).
However, market features were not found to be significant when managemerdratersi
information sharing, as manifested in information asymmetry, is modeled.

Most importantly, the research found that when information asymmetry becorhes hig

hospitals were more likely to engage in performance tilting, defined apfogts coincident

9
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with the absence of a plan for community health. Maximizing the institutian'er@ Medicare
profits, while failing to build a long-term plan for improving people’s health, appeas-occur
with information asymmetry and may reflect a similar managerialsfon addressing short-term
issues. For-profit status was also associated with an increased likelihoatbohpace tilting,
even with the higher rates of information asymmetry at for-profit hospigddsconstant.
JCAHO accredited hospitals were less likely than non-accredited hospigaigage in
performance tilting. Market characteristics were not significanellgted to performance tilting.
Limitations

There are multiple limitations to the present research which need to be addFess,
two of the dependent variables, information asymmetry and performance tiléregnveasured
using self-report data from the AHA annual survey, and thus are subjegbdodest bias. This
could attenuate the results. Second, because revenue data are consideredigosfidemée not
released publicly at the hospital level, Medicare profit margins wererchoserve as the
profitability indicator in this study. The study assumes that there igngisant difference
between the effects of information asymmetry on Medicare profit maagohgs effects on other
related measures of profitability. Third, missing values and lost dateeaslaof merging can
weaken the statistical testing power. It is possible that the relationgivedreinformation
asymmetry and the variables examined in this research were diffetkat3..72% of hospitals
for which the two data files could not be matched. Finally and most importantiyaglsas
were cross-sectional. Therefore, it is impossible to determine a t@hopa@ausal relationship
between information asymmetry and its effects from the analysismpisriant that future

research examine the relationships between information asymmetry arfldgged outcomes,

0
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to distinguish between information asymmetry as a response to existingamditd
information asymmetry as input into the development of future financial outcomes.
Policy Implications

The effects of information asymmetry are difficult to address througtypahd
performance tilting poses an even more intractable problem. Health careceepsr addressing
the informational asymmetry problem in health care markets, give hesdtprocaiders perverse
incentives: to decline more difficult, severely ill patients (Drano\ad.e003). The evidence
regarding consumer use of such information is mixed. Health plan report cardebaveund
to influence consumer selection of insurers (Scanlon et al., 2002). However, acuteéigntspa
have been found to be generally unaware of quality reporting, and often have featiate
available to them (Schneider and Epstein, 1998; Marshall et al., 2000) Further, even when
conditions are less inherently constrained by time and illness—consumer seargtsing
home rather than hospital care—consumers are not necessarily interestegssging such
information (Castle, 2003). Whether increased information demands from a sccigtjoaned
to significant data availability will reduce agency problems in heakht@anagement is unclear.
An information-rich society will probably continue to expect, and in some cases demaunght
regulation, increased disclosure from hospitals and other healthcare provideb®st form of
such disclosure, and its content from patient safety (Small and Barach, 2002) fimangial
accounting (Peregrine and Schwartz, 2002; Valletta, 2005), are likely to bedigivaugh the
next decade. Policies aimed at mandatory information disclosure may onlycascetective,
comparable performance metrics are developed (Eggleston, 2005) and as theopapula

educated to use them.
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The performance tilting problem has been more commonly documented among
management personnel in industry (Guilding et al., 2005; Khaleghian and Gupta, 2005). With
high CEO turnover and short CEO tenure in hospitals (Evans, 2006; Khalig et al., 2006),
however, the temptation to enhance short-term managerial performance cannaturgetisc
Hospital Boards of Directors should be sensitive to the possibility of prinaijeal-@erformance
manipulation when extreme information asymmetry levels and higher-thaagaverofitability
are present simultaneously. The long-term integration of the hospital intortivaunity may be
experiencing neglect to ensure that present goals are met. Given thegpoéssunmunity
benefit laws non-profit hospital boards should be particularly attentive to the atniis of
potential excess hospital earnings for the institution’s long-terntatuss Board assessments of
hospital CEO performance which address performance on community health mbéasgrbeen
found to be related to increased engagement of the hospital witbrtimeunity (Alexander et al.,
2008). Thus, balanced measures of performance may be one means for addressbtetheopr

performance tilting.

Conclusion

The current study proceeds from the assumption that asymmetric informatisn give
hospitals an informational advantage over the consumer and market power to ditect heal
service use. This leads to higher profitability, and creates the pagbiierformance tilting.
Adopting a proxy measure for information asymmetry, this study has emlgideahonstrated
that hospitals, like traditional businesses, can engage in profit maxonizaaid performance

tilting behaviors. Since Zeckhauser and Pound first proposed the performancessliiegni

2
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1990 [36], there has not been a nationwide empirical examination of performangertithe

health care sector. The present research establishes a baseline éastéuties on the issue.

©CoO~NOUTA,WNPE

As Zeckhauser and Pound suggested, management will have an incentive to tilt earnings
toward the present when information asymmetry is present, although outside mumiboitt
13 “A” and “B” can ameliorate this distortion. In the hospital case, hospitalutixes will seek to
15 demonstrate to patients and other stakeholders that they are operatingedffegtiostering
18 immediate profit at the expense of developing a long-term plan for the institntiatsaole in
20 the community’s health. Hospital Boards of Directors should ideally sertreeautside
monitors referenced by Zeckhauser and Pound.
25 The findings of our study partially support the agent theory and transactional cos
27 analysis. Under the uncertainty condition in which information search is,aasithformed
patients who lack a mechanism to discern health service quality have to relggatidg health
32 services to health care providers as their (imperfect) agents. In dedivealth care, hospitals
34 may conceal quality and cost information and may not communicate health indortoat
specify what would constitute appropriate provision for need of care relativedntpabecause
39 information sharing and acquisition is a transaction cost in which some hostalotrchoose
41 to invest. Asymmetric information leaves open the possibility of the tiltnaigpaofit-
a4 maximizing provider behavior on the part of the hospital and the physician. Sinceesy in
46 information as a cost, an advantage, and even a marketing tactic has an imipact on t
effectiveness of resource allocation in the health service marketpiisations for delivering

51 better health care and enhancing patient benefits are profound.

3
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Figure 1. A Model of the Mechanism between Three Participants of HealéhServices
(Mooney, 1994; Nichols, 1998) and the Relative Distributions of the Amount of Information

4
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Table 1. Mean Information Asymmetry Scores by Hospital and Market Caastics (GLM

Test, N=3,143)

Variables Information asymmetry
N DF Sum of LSMean F value P value
squares
Accreditation 2 547.58 129.91 <.0001
No accreditation 683 1.9883
Only JCAHO 1935 1.1106
Only medical school 525 0.7371
affiliation or both JCAHO
and medical school
affiliation
Profit/Non-profit 1 54.75 24.19 <.0001
Profit 385 1.5922
Non-profit 2758 1.1896
Service type 2 77.58 17.18 <.0001
General medical and 3098 1.2221
surgical
Other specialty 24 2.9583
treatment
Other 21 1.7619
MSA size 6 265.56 20.12 <.0001
Non metropolitan area 1520 1.5211
Under 100,000 population 31 0.7097
100,000 to 250,000 246 1.2236
population
250,000 to 500,000 262 0.9237
population
500,000 to 1,000,000 250 1.0440
population
1,000,000 to 2,500,000 405 0.8049
population
Over 2,500,000 429 1.0023
Bed size 7 513.80 34.59 <.0001
6-24 beds 158 2.2278
25-49 beds 575 1.6835
50-99 beds 679 1.4212
100-199 beds 831 1.1071
200-299 beds 419 0.7948
300-399 beds 213 0.8685
400-499 beds 111 0.6396
500 or more beds 157 0.6369
Physician arrangements 9 307.81 15.63 <.0001
Independent practice 266 1.4624
association
Group practice without 43 1.3953

5
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walls

Open physician-hospital 356
organization

Closed physician-hospital 101
organization

Management service 94
organization
Integrated salary model 424
Equity model 12
Foundation 44
Multiple arrangements 817
Not assigned 986
Insurance products 4 189.47
Health maintenance 197
organization
Preferred provider 317
organization
Indemnity fee for 15
service plan
Multiple products 518
Not assigned 2096
Health system clustér 5 149.67
Centralized health system 155
Centralized 170
physician/insurance health
system
Moderately centralized 485
health system
Decentralized health 684
system
Independent hospital 61
system
Not assigned 1588
Staffed physicians 3 21356
0 physician 1351
1 physician 281
2-7 physicians 757
> 7 physicians 754
Competitiorf 1 19.03
High competition 654
Low competition 2489
Community Benefits Laws 1 11.51
Present 1194
Absent 1949

HMO Penetration Rafe

1.1348
1.0891
1.2766
1.2712
1.1667
0.8636
0.7980
1.5903
0.7716
1.1293
1.2000

0.8282
1.4012

0.4516
1.0706
1.1113
1.2573
1.8689
1.3407
1.3871
1.5872
1.2867
0.7958

1.0872
1.2788

1.1616
1.2863

21.31

13.38

32.14

8.36

5.05

<.0001

<.0001

<.0001

0.0039

0.0247

<.0001
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Note: ! This new classification system was developed by the AHA's HealtbaResand
Educational Trust and Health Forum, and the University of California-BerkBbzzoli et al,
1999).

2 Competition was coded high if two or more hospitals were located within the seane ar
of a zip code; otherwise, low.

3CA, CT, GA, ID, IN, MA, MN, NH, NY, PA, RI, TX, UT, WV.

* Pearson correlation coefficient=-0.1859.
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Table 2. Effect of Information Asymmetry on Medicare Profit Margins, Cdirtgpfor Hospital

and Market Characteristics (Multiple Regression, N=3,143)

Medicare profit margins

Variables Regression SE T value P value
Coefficient
Intercept 10.77456 3.42960 3.14 0.0017
Information asymmetry (low 3.15260 1.34564 2.34 0.0192
versus high)
Accreditation
No accreditatioh
Only JCAHO -2.92750 1.19537 -2.45 0.0144
Only medical school affiliation  1.08128 1.80620 0.60 0.5495
or both JCAHO and medical
school affiliation
Non-profit/Profit 8.16966 1.41816 5.76 <.0001
Service type
General medical and surgital
Other specialty treatment 9.14927 4.78167 1.91 0.0558
Other 0.22148  5.14545 0.04 0.9657
MSA size
Non metropolitan area -1.94681 1.70513 -1.14 0.2537
Under 100,000 population -5.13358 4.31045 -1.19 0.2338
100,000 to 250,000 population -5.31045 1.91511 -2.77 0.0056
250,000 to 500,000 population -4.30648 1.82676 -2.36 0.0185
500,000 to 1,000,000 population-4.49300 1.83842 -2.44 0.0146
1,000,000 to 2,500,000 -3.91826 1.62177 -2.42 0.0157
population
Over 2,500,000
Bed size
6-24 beds -18.91770 3.05509 -6.19 <.0001
25-49 beds -11.70232 2.56264 -4.57 <.0001
50-99 beds -8.86743  2.45927 -3.61 0.0003
100-199 beds -6.06410 2.29903 -2.64 0.0084
200-299 beds -4.23898 2.27690 -1.86 0.0627
300-399 beds -4.72159  2.47179 -1.91 0.0562
400-499 beds -0.82186  2.84417 -0.29 0.7726
500 or more beds
Physician arrangements
Independent practice association 3.41525 1.65879 2.06 0.0396
Group practice without walls 0.91514 3.57371 0.26 0.7979
Open physician-hospital 2.06813 1.48615 1.39 0.1641
organization
Closed physician-hospital 0.20065 2.40003 0.08 0.9334
organization
Management service 1.33633 2.48207 0.54 0.5903

organization

8
http://mc.manusc%ptcentral.com/hec

Page 28 of 38



Page 29 of 38

©CoO~NOUTA,WNPE

Integrated salary model
Equity model
Foundation
Multiple arrangements8§
Not assigned
Insurance products
Health maintenance
organization

Health Economics

0.09545 1.42354
-3.48593  6.57285
2.70756  3.52800
-0.71458  1.20245

2.28178 1.94442

Preferred provider organization -1.30171 1.64781
Indemnity fee for service plan 9.87808 6.16031

Multiple product§
Not assigned
Health system cluster

-0.03969 1.24532

Centralized health systém
Centralized physician/insurance 0.64792 2.59219

health System

Moderately centralized health  -1.88795 2.18329

system
Decentralized health system -2.03565 2.13990
Independent hospital system -5.48964 3.56093

Not assigned
Staffed physicians

0 physician

1 physician

2-7 physicians

> 7 physicians
Competition
Community Benefits Laws
HMO Penetration Rate

-3.22829 2.04146

-1.67968  1.50042
4.03183 1.07104
3.32881 1.20871

-0.01685 1.10482

1.53972 0.89273

8.48546 3.58171

0.07
-0.53
0.77

-0.59

1.17

-0.79
1.60

-0.03

0.25

-0.86

-0.95
-1.54
-1.58

-1.12
3.76
2.75

-0.02
1.72
2.37

0.9465
0.5959
0.4429

0.5524

0.2407

0.4296
0.1089

0.9746

0.8026

0.3873

0.3415
0.1233
0.1139

0.2630
0.0002
0.0059
0.9878
0.0847
0.0179

Note: 1. R-Square=.09, DF=43, F=7.40, P<.0001
Note: 2.° Reference category

Note: 3. Information asymmetry in a scale of 0~5 was not significant (P=0.0654)
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Table 3. Relationship between Information Asymmetry and the Likelihood thasgital Will
Report Having No Long-Term Plan for Community Health, Controlling for Hdsgita Market
Characteristics (Logistic Regression, N=3,143)

Variables Long-term plan
Regression SE Odds 95% CL P value
Coefficient ratio
Intercept -3.8000 0.6276 <.0001
Information asymmetry0~5) 0.7302 0.0352 2.076 1.937-2.224 <.0001
Accreditation
No accreditatioh
Only JCAHO -0.6076 0.1354 0.545 0.418-0.710 <.0001
Only medical school affiliation or  -0.5368 0.2386 0.585 0.366-0.933 0.0245
both JCAHO and medical school
affiliation
Non-profit/Profit 0.1627 0.1771 1.177 0.832-1.665 0.3584
Service type
General medical and surgital
Other specialty treatment 1.0992 0.6062 3.002 0.915-9.849 0.0698
Other -0.0167 0.6250 0.983 0.289-3.348 0.9787
MSA size
Non metropolitan area 0.2683 0.2319 1.308 0.830-2.060 0.2473
Under 100,000 population 0.7010 0.5614 2.016 0.671-6.057 0.2118
100,000 to 250,000 population 0.2037 0.2627 1.226 0.732-2.052 0.4383
250,000 to 500,000 population 0.3043 0.2590 1.356 0.816-2.252 0.2399
500,000 to 1,000,000 population 0.7206 0.2473 2.056 1.266-3.337 0.0036
1,000,000 to 2,500,000 population -0.0933  0.2527 0.911 0.555-1.495 0.7118
Over 2,500,000
Bed size
6-24 beds 1.2418 0.4217 3.462 1.515-7.911 0.0032
25-49 beds 0.5033 0.3845 1.654 0.778-3.515 0.1906
50-99 beds 0.3299 0.3764 1.391 0.665-2.909 0.3808
100-199 beds 0.0640 0.3630 1.066 0.523-2.172 0.8600
200-299 beds 0.0875 0.3653 1.091 0.533-2.233 0.8107
300-399 beds -0.1096 0.4029 0.896 0.407-1.974 0.7857
400-499 beds 0.2922 0.4502 1.339 0.554-3.237 0.5162
500 or more beds
Physician arrangements
Independent practice association 0.13900.2164 1.149 0.752-1.756 0.5206
Group practice without walls -0.3904 0.4490 0.677 0.281-1.632 0.3846
Open physician-hospital 0.2068 0.1983 1.230 0.834-1.814 0.2971
organization
Closed physician-hospital 0.2060 0.3160 1.229 0.661-2.283 0.5145
organization
Management service organization -0.5195 0.3656 0.595 0.291-1.218 0.1553
Integrated salary model 0.2391 0.1853 1.270 0.883-1.826 0.1970
Equity model -0.5819 0.9160 0.559 0.093-3.365 0.5253
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Foundation

Multiple arrangements
Not assigned
Insurance products

Health maintenance organization
Preferred provider organization
Indemnity fee for service plan
Multiple products
Not assigned

Health system cluster

Health Economics

-0.6308 0.5900
0.0919 0.1602
0.1247 0.3002
-0.0589 0.2388
-0.0695 0.8414

0.3911 0.1804

Centralized health systém

Centralized physician/insurance
health system
Moderately centralized health

system

Decentralized health system
Independent hospital system
Not assigned

Staffed physicians

0 physician
1 physician

2-7 physicians
> 7 physicians

Competition

Community Benefits Laws

HMO Penetration Rate

0.5670 0.5243

0.9048 0.4750
0.8203 0.4685
0.8106 0.5797

1.1770 0.4597

-0.2165

-0.1891

-0.0969
0.0103
-0.2196
0.4212

0.1839
0.1358
0.1669
0.1529
0.1162
0.4704

0.532

1.096

1.133
0.943
0.933

1.479

1.763

2471

2.271
2.249
3.245

0.805
0.828
0.908
1.010
0.803
1.524

0.167-1.692

0.801-1.501

0.629-2.040
0.590-1.505
0.179-4.853

1.038-2.106

0.631-4.926

0.974-6.269

0.907-5.689
0.722-7.006
1.318-7.988

0.562-1.155
0.634-1.080
0.654-1.259
0.749-1.363
0.639-1.008
0.606-3.831

0.2850

0.5662

0.6780
0.8052
0.9342

0.0302

0.2794

0.0568

0.0800
0.1620
0.0105

0.2391
0.1637
0.5614
0.9462
0.0588
0.3705

Note: 1. Probability modeled is long-term plan=0
Note: 2. Likelihood ratio Chi-Square=963.71, DF=43, P<.0001
Note: 3.5 Reference category
Note: 4. Dichotomized information asymmetry (low vs. high) was also signiif{fa<.0001)
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Table 4. Relationship between Information Asymmetry and the Likelihood thasgital Will
Display Performance Tilting, Controlling for Hospital and Market Charéstics (Logistic

Regression, N=3,143)

Variables Performance tilting
Regressiol SE Odds 95% CL P value
Coefficient ratio
Intercept -7.3642 1.5404 <.0001
Information asymmetry0~5) 0.5968 0.0529 1.816 1.637-2.015 <.0001
Accreditation
No accreditatioh
Only JCAHO -0.7139 0.2281 0.490 0.313-0.766 0.0018
Only medical school affiliation or -0.3625 0.3956 0.696 0.321-1.511 0.3594
both JCAHO and medical school
affiliation
Non-profit/Profit 0.7751 0.2724 2.171 1.273-3.703 0.0044
Service type
General medical and surgital
Other specialty treatment 0.2620 0.6145 1.299 0.390-4.333 0.6699
Other 0.5857 0.7859 1.796 0.385-8.381 0.4561
MSA size
Non metropolitan area -0.0625 0.3646 0.939 0.460-1.920 0.8640
Under 100,000 population -13.4665 1049.8 <0.001 0.001-999.9 0.9898
100,000 to 250,000 population -0.7999 0.4830 0.449 0.174-1.158 0.0977
250,000 to 500,000 population -0.0249 0.4166 0.975 0.431-2.207 0.9524
500,000 to 1,000,000 population 0.2436 0.3796 1.276 0.606-2.685 0.5210
1,000,000 to 2,500,000 -0.4260 0.4087 0.653 0.293-1.455 0.2972
population
Over 2,500,000
Bed size
6-24 beds 2.1203 1.1129 8.334 0.941-73.82 0.0567
25-49 beds 1.7979 1.0953 6.037 0.706-51.66 0.1007
50-99 beds 1.5114 1.0926 4.533 0.533-38.59 0.1666
100-199 beds 1.5569 1.0764 4.744 0.575-39.12 0.1481
200-299 beds 1.4921 1.0832 4.447 0.532-37.16 0.1684
300-399 beds 1.8921 1.0892 6.633 0.785-56.08 0.0823
400-499 beds 2.6059 1.1048 13.544 1.553-118.1 0.0183
500 or more beds
Physician arrangements
Independent practice association 0.57550.3534 1.778 0.889-3.555 0.1035
Group practice without walls -14.5016 825.6 <0.001 0.001-999.9 0.9860
Open physician-hospital 0.4432 0.3640 1.558 0.763-3.179 0.2234
organization
Closed physician-hospital 0.7058 0.5111 2.026 0.744-5.516 0.1673
organization
Management service organization 0.0648 0.5897 1.067 0.336-3.389 0.9125
Integrated salary model 0.4555 0.3246 1.577 0.835-2.979 0.1605
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Equity model
Foundation
Multiple arrangements
Not assigned

Insurance products
Health maintenance organization
Preferred provider organization
Indemnity fee for service plan
Multiple product§
Not assigned

Health system cluster
Centralized health systém
Centralized physician/insurance
health system
Moderately centralized health
system
Decentralized health system
Independent hospital system
Not assigned

Staffed physicians
0 physician
1 physician
2-7 physicians
> 7 physicians

Competition

Community Benefits Laws

HMO Penetration Rate

Health Economics

-14.2739 1527.3 <0.001
-13.9669  854.4 <0.001
0.2349 0.2972 1.265
1.1021 0.4782 3.011
0.1172 0.4761 1.124
2.0818 0.9100 8.019
0.5914 0.3547 1.806
0.8260 1.1361 2.284
1.0091 1.0479 2.743
0.7653 1.0446 2.150
0.5228 1.1695 1.687
1.0831 1.0338 2.954
-0.4317 0.3287 0.649
0.3942 0.2176 1.483
0.3928 0.2873 1.481
-0.5518 0.2834 0.576
0.0670 0.1944 1.069
1.1842  0.7900 3.268

0.001-999.9
0.001-999.9

0.706-2.265

1.179-7.686
0.442-2.859
1.347-47.72

0.901-3.620

0.246-21.17

0.352-21.39

0.277-16.66
0.170-16.69
0.389-22.41

0.341-1.237
0.968-2.272
0.843-2.601
0.330-1.004
0.730-1.565
0.695-15.37

0.9925
0.9870

0.4292

0.0212
0.8056
0.0222

0.0955

0.4672

0.3356

0.4638
0.6548
0.2948

0.1890
0.0701
0.1716
0.0515
0.7305
0.1339

Note: 1. Probability modeled is performance tilting positive (0)
Note: 2. Likelihood ratio Chi-Square=292.63, DF=43, P<.0001

Note: 3.3 Reference category

Note: 4. Dichotomized information asymmetry (low vs. high) was also signifiEa.0001)
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